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^sdocumenthas been translated by compute, So the translation m ay not reflect the original 

^"^shows the word which can not be translated. 
3 .1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

gSSrf the invention] wiringwtth -^^-SSS. earned out, 
emiconductor device receipt w«h wta<* hold ^.n^o f * «™ ^ ^ ^ 

,he hybrid integrated orient ^ ul P m ™ X ie carried - How resistance of a 

— SSSS^^ — and its tnanufacture 

approach. 

[0002] r^tionallv the wiring substrate used for the package for 

[Description of the Prior Art C°J^^> ^^cu? equipment, etc. The insulating base winch 
semiconductor device receipt, hybrid mt *&^*™ C " ^ p insulation, such as a nature smtered 
generally consists of the ceramic sintered com P^ c 0 ^ e ^ h ' s fro m refractory metals, such 
compact* of an alumina, is used, two or inferior surface of tongue 

as a Wgsten (W), molybdenum ^^^^^S^Moa center section of the top face, 
from the circumference of a crevice estabhshed ^^f c ^ r D ' h wir i n g - the through hole which 
or its interior and front face, while arranging a^^X the insul ating radical 
consists of said same refractory metal which prepare ^ acc0 mplished. 
inside of the body - the structure ^^^^^ owc For example, with the package 
[0003] And the wiring s^— immobilization of the 

for semiconductor device receipt while carrying ^o material, on the crevice 

semiconductor device through ^^^^%SS^f through a bonding wire, 
base of the insulating base K come '^ device - The lid which 

wiring located around a crevice in each ^°^^ he same sealin g agent as said adhesives 
consists of a metal, the ceramics, etc. ^^^^ micondvLCto r device as a final product 
so that said crevice may be taken u Pv^^X crevtce of an insulating base, 
by holding a semiconductor device in the insulating base - the 
[0004] in addition, wiring which formed said W ™S ckel . coba lt (Fe-nickel-Co) alloy, an iron- 
external lead terminal which changes ^"^P^tfJSd through low material, such as 
nickel (Fe-nickel) alloy, etc. to electrical circuit - each 

silver solder, and connecting an external 1 ^ te ™ 1 c n Q a nn t ects with the external electrical circuit 
electrode of a semiconductor device - wmng --^^T«temal lead terminal, 
electrically through the conductor the bonding wire . and me ^ & hole 

[0005] however, said conventional w ™ , s ^ ^ value during wiring is small 
a wiring substrate as which it is ^red fiiat t he^lec ^ s Qr is very „ ^ ^ 4 - 

since the electric resistance value of ^^J'^^Zio^ control equipments, information 

SruSone^ 
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with the conductor is proposed (refer to JP.63-1 

SSU^SoWe.byU.e— howe^e, ^^ZT^^^ 
out addition mixing of the brnder J***^'^ said wiring substrate into the 
refractory metal powder , such as W and M ^ > ^avebe fiUup ^ ^ a 

space section for wiring , when *e la^aUng ° f "^Jf have flexibiUty , a possibility 

which RF-izing iu recent years ^ dens,fi c a«on progre^uc ^ good 

Ore technical problem that rt was difficult to *Unte ™™« method wbi<;h caIries 

display Harness with the suffictent yreld although *e 3 til ^ terconnecti „„ snbstrate 
out direct continuation of *e ^'^"^tnded of Z multilayer-interconnection substrate to 

^ncC^^ 

[00 1 0] , . . . - tVl i _ invention in view of said technical problem -- 

Objects of the Invention] what accomplished „ wiring of 50 micrometers or 

t is - the purpose - the interior of ^^^^^S^^ SUrfaC6 ™ ^ 
m ore - wiring which deformation of the w ^^^^ cenent in volume efficiency even 
small, and whose dimensional ^ itTin oSg the wiring substrate which 

[SforSolvingmeProblemlltisthe^ 

changes, wiring the thickness of whose is SO ^ r ° m ^ k sintered compact „ A conductor is 
the wiring substrate of this invention changes from ™S» with the binder which 

formed using the electric conducti on ^^^^^^^ „ ^tungsten (W) and molybdenum 
uses a refractory metal and reaction said ins ufating radical body surface 

and criteria die length of 25mm. ce ramic green sheet which has electric conduction 

[0012] The applied thickness to moreov lC ^ of the wiring substrate which 
material 50 micrometers or more As tiie ^^fceJamic green sheet which has a predetermined 
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„ the space section which pierced the ceramic j-d ta-d . 
material After being fiUcd up ^"^^^^^Smponent After carrying 
said refractory metal and reachon ^^^^"e paste in die shape of a sheet and 
„„t reaction hardening, forming, ^"^cls ^d pTcetses this hardening sheet into said 
carrying out reaction hardenmg, ^^^^ V ™ ^ form s in this space section, or it fills 
space section dimension ™^^°S,^<hSd conductive paste and it carries out reachon 

J&SJ Ahhough any are sufficient as U as tang- *e — h—™^ 

s^;^^^ «* • « es,er mo,d - a ^ ■ Btoe 

mold, an alicycle mold, etc. are mentioned. com pound may maintain the fluidity of 

moi5] Moreover, in order that the conten of said epoxy *V and a 

he m xture of refractory metal fine particles ^ d *j?^ section to the 

Liability, below its 40 weight sec tions are. desirable ™*J^* ei ^ ctioTls m me most 

mold, in a catalyst mold, benzyl mentioned for methylol 
mentioned, diethylenediamine, hexahydro P^^™ d be low 40 weight sections of the 
radical content melamine resin ^^^^Xi^ metal fine-particles 100 weight 
content are desirable more than 1 ™ able for ^ more than 10 weight sections, 
section, and below 30 weight sections most surtab^ ^ ^ ^ ^ yl 

[0017] Moreover, said P/^^h^e^ elvcoSrylate, propylene glycol diacrylate 
radicals in 1 molecule, for example, ethylene ^ £ di % ntaery thritol hexaacrylate, 

diacrylate, etc. can be mentioned linkage in a principal chain, and 

panicles, a solvent, and an organic |n.« add' tive^d a m ^ ^ ^ more ^ 5 

polyfunction^ acrylate It is desirable o make i -™»«> 10Q wei ^ t ^cjon, and from 
^sections ,0 the refractory metal «^^^te condensation reaction of a 
- rrBe^»;~™ 223*. and 8 - 20 weigh, section is the most 
SS fiSnele oftndling of a Plastic -™^ Wgh molecular ^pound which 
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5S SSSSby An - jo chronic ^"^^^ 
Emylene glycol, a diemylene if!^^^^^^^^ Z or 

^^^^ 

sv^r— ^^^^^ 

160-240 degrees C. . . f _,, sufficient at the time of hardening, in 

[0023] Moreover, smce .t is destraMe <o have ^nrmess suae ^ ^ ^ ^ 

especially. invention cannot be limited especially if said 

[0024] Furthermore the so ve nt o [ „ disso i ve d, and ester, such as higher 

polyfunctional acrylate and paraal saturat ion P^™^ _ benzene, and phthalic ester, a 

Lohol such ~™ 5^^" »^ glyceride, canbe used for it. 
hexanol, an octanol, decanoi, ana oxy , suitab K, and further, in order to 

^"Moreover, as for the eontent of said „ 5 
mixture low in the ease of a ahp eashnfe tn order to ^ £ 10 0 weight 

wei^t sections more desSable, and from the 

section and to —"^ ^^30 weight action is especially the most suitable for ,t. 

metal raw mb a Plastic solid that it is 40 - 60 weight section. 



mentioned. 
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[0030] Moreover, although Ore surfactant ^^ff^t^!^^ 
Vmeadmg object of inorganic material powder can be use eoaltml a m product, 

S^acid — | «- ££££ t£XZL 0,-2 weigh, section to the 

[0<W 1 1 In addition, as long as said re&actory metal . ra sufficient as it. 

S> (MO. - rhenium fe), a S*— of a conductor is less man 
m0321 on the other hand - said winng - the case wne beconung - wrnng - the 

KcTmXrs - sheet resistance - Mm W^^, 50 micrometers or more - 
uuckness since low reaistance-izatrenof "^^ hmm applicability from the sheet 

produce me faulty connection in *^™^^f c SLs - dispersion - being generated - 
printing formation of a circuit pattern - ^f™^ L d uctor changes a lot, below 

^aW-nar^^ 

.he X-rav hardening approach, etc., and suitable tor r c approach, and 

S^ening, - ^^S ^ ' " — to " ~ * " 

thickness thin [ ultraviolet cunng or the a ray i 50 -i00 micrometers. 

SStod win the thickness of a conductor is about 50 10U & conducti past 

S^htes^^ 

unification becomes flat. of 50 micrometers or more -- as the 



un with the conductive paste which consists of the binder which uses a refractory metal and 
£^£S£uity resin as a principal component for the electric conduct™ material for 
forndng a conductor beforehand at the space section for wiring After carrying out reaction 
SSig forming or fabricating and carrying out reaction hardening of said conductive paste 
hardening ic ► » . tbis space see tion by piercing and processing this 

hiaenTng sStto ^ce section dimension configuration, and ] Or after it filled up the die 
n?a soace section configuration with said conductive paste and it carried out reaction hardening, 
t me phas ^wWch carri^out the laminating of the ceramic green sheet besides the above since 
u^fh^ng Plastic solid is inserted in and formed in said space section for winng electnc 
^ to material holds moderate hardness, and does not produce deformation m this .electnc 
conducuon material relevance section, and a wave does not generate it on a baking substrate 

M?^£i^t?^S^ to make viscosity of the mixture low to be easily filled 

h^ce^ecuon for wiring, or the details of a die, and to carry out high pressure injection 
Zl a *e Ute in^tion molding and in this invention, by using hardenability resin, such as 
ooh^ction^Z reaction hardening can be carried out and the good Plastic solid of the 
aooeanSe whichsoever does not have defects, such as the flow mark, can be acquired 
EES Moreover where a solvent is included, in order that said mixture may carry out three- 
d rens^bridge formation hardening Since it volatilizes escaping [ before the organic 
sXt^ce system binder with which the solvent with low pyrolysis temperature consfructed £e 
Srpwolyzes ] at the time of cleaning, and producing nonuniform^, In case the hardened 
cyanic s^bsSice system binder pyrolyzes, it passes along the countless pore formed when a 
solvent fell out previously, and it will — and cleaning will be completed easi ly 
[0042] Moreover, cleaning is easily completed to said this appearance by establishing the 
desiccation process of deliquoring before a cleaning process. 

[Embodiment of the Invention] Next, the wiring substrate of this invention is explained to a 
S based on a drawing. Drawing 1 is the important section sectional view showing one 
exan^oiraVthe time of applying to the multilayer-interconnection substrate used for the hybnd 
t^^^S^P^^ which the wiring substrate of this invention is earned in 

pother than a semiconductor device, such as a capacitor and a resistor. 
1^441 A conductor 3 is formed in one. drawing 1 - setting - the thickness of plurality 1 / 
0044] ACOmu micrometers or more - each winng - the 

U ho T^SS^Lduc^S in the insulating base 2, while being the wiring 

S connected through the conductor 4, for example carrying ^ electromc 
Parts 5 such as a semiconductor device, and a capacitor, a resistor, in the top face of an 
Sating base 2 the electrode terminal of each electronic parts 5 - each - a through hole " a 
conductor -It will connect electrically through the 4th grade and a predetermined electneal 

fSSStrate of this invention - wiring - in case a conductor is formed when 
L0045 j tne ^ wuing hardenability resin which is the principal component of the binder 

SSr— degrees C, resin, such as epoxy, unsatur ated ^o^ester 
fpheS urea, a melamine, and polyurethane, is mentioned, and when carrying out photo-curing, 

u^gstlnTwl and molybdenum (Mo), organic solvents, such as higher alcohol, such as an 
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a m rrARlI ester 1 and hexa ton, are added [ 
aromatic series [, such as 0.5 - 30 weight sechon FOTAR U J m mi 

S£53*fc -in 1 for *■ -Hfi. 1 -SL, -a a conductive paste is 
butyral, and a cellulose system in the range 

^ Under the present ci— es a pac^deg^e 3 - f 

oraanic solvent, and its addition. , h „ h , int! aMe to carry out reaction hardening with a 

Si Said conductive paste is produced by ofomer ceramic green sheets which 
[ wen2nown hardening means, -C^*^™£22ta. material which filled up the space 

neutral atmosphere. 
[0049] 

K^aongbasewhich^ 

were formed. , constituent shown in Table 1 and 2 was earned out 

rnoSOl Next, addition mixing of the binder consuruen deg assmg was further 

conductive paste was prepared. 
[0051] 
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[0052] 
[Table 2] 




— • ■ ^v^tivusine the conductive paste 

was placed. )ower sides . field - - ^300 - _™£g"_ 

E- rc^c"-* ^eL sheet - - edging - a reducing 

STlhewiring substrate for evaluation rf an insulating base where tine 
[00561 the win g applicable partial no™ i 4 ^ A ^ m<xt 

way with elegance. 
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cwt using the conductive paste of the 

gasssssassssss"-- 



to Table 2. 
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[0066] 
[Table 4] 



9 





M 1 


H 2 


W 3 




X Ml A * H * * 


lb 


Mo 


W 


W li 




(2) 
15 


<$ 
10 


<S> 
15 






* 


® 
15 







««» 








(D 


0.5 


it* - *' 


us 
* 


<D 
1 


2 


® 
1 


« * 


S& 

Is 


®/© 
5/5 


®/<2> 
5/8 


®/® 
9/4 




* s & 

$ n n 


Is* 


®/<2> 

las/as 


®/<2> 
a 5/1 


®/® 
0.5/0.5 





™ir,» out -- wiring with a thickness of about a 

t0 0671 then, the example 1 - the same - carrymg o« 6 five layers whlch were 

S Jring substrate for eva htah ot ^mfcrornWcMmax of the examp.e of a 



example auu 

, « the exan, pie ^^^T^^ 
rtercomection suhstrate carrying * e J m0 ^^ZaLed in the ahove-mentioned example 
eau PmTt in the wiring substrate of this m example and other examples of the 

eXtt conduefo?? . h . onant section sectional view showing other examp.es a, 

S "Seh formed the conductor 3 in one mto « which forms m e tad « space 
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formed. I. is pulled out b y me inferior ^^^SSetf. 

semiconductor device 6 flows electncall y » the^ * I'^rt of said crevice 7 through a 

s^X"^^ 

held in it in the crevice 7 of an insulating base 2. 

radical - the thickness prepared in the n*id of &e body g ^ 

a conductor A refractory metal and reac turn harde ™™^ s compo nent, 
conduction material which by the high 

and the wave of said insuring ^«^.?~™^ 0 f ^ Moreover, after filling up the 
region cut-off value of 2.5mm ^^^^J^^ conduction material as the 
space section for wiring with a conductive ^ d ■ formingj or fabricating said 
manufacture approach, After carrying out r ^^^^ a ^o™ Jening, [ whether it inserts 
conductive paste in the shape of a sheet and carrymg ^^^ en ^ con ^ tl on, and 

in and ^*J^g%Z^^™Z^^ configuration with said 
processing it, and ] Or alter it nnea up uic ^ , • „ „. tW wd en ing Plastic solid is 
conductive paste and it carried ou, '^ h ^^^^^Tm insulating radical 
inserted in and formed m » c»^»- attach in an insulating 

body surface etc. ts very smal . It becomes possiWe» 'TZ Bama accuracy was good with 
base firmly, wiring of low reststance value with^ which J eth od - suitable - 

wiring and resistance was stable* I . ™^ence " a flm-ch, P boning ^ 
volume efficiency - very - excellmg - ^^ en " y ^™* lish wiring - it is [ including 

3Sf wteh low resistance-ization of a conductor is demanded^ very useful. 



CLAIMS 



[Claim(s)] . + _ _ f _ ceram ic sintered compact -- thickness -- wiring 

Claim 1] the insulating base which cons me cond uctor in one - it is - 
of 50 micrometers or more - the wmng of the electric conduction material to 

said wiring - the wiring substrate and the wave of said 

^on cut-off value of 2.5mm, and criteria die l*igfc "f25^ 5Q 
[Claim 2] Thickness to the ceramic green ^^^^^S suCate which carries out two 
Urometers or more It is the manufacture approach ^ wmn ^ ^ 
or more sheet laminating of the ceranuc f*™*^™^*^ atmosphere. Said electric 
and carries out baking unification in a reducing ^°f^ r s ^ ate chara cterized by having 
conduction material The manufacture appro** of ^^SSSSS the space section which 
made it carry out reaction hardening and forming m it alter niung u F F 
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pierced and formed the ceramic green sheet with the conductive paste which uses reaction 
hardenability resin as a main binder. 

[Claim 3] Thickness to the ceramic green sheet which has electric conduction material 50 
micrometers or more It is the manufacture approach of the wiring substrate which carries out two 
or more sheet laminating of the ceramic green sheet which has a predetermined circuit pattern, 
and carries out baking unification in a reducing atmosphere or neutral atmosphere. Said electric 
conduction material After carrying out reaction hardening of the green sheet which fabricated 
reaction hardenability resin with the conductive paste used as a main binder in the space section 
which pierced and formed the ceramic green sheet, The manufacture approach of the wiring 
substrate characterized by inserting in and forming the hardening sheet into which it pierced in 
said space section dimension configuration, and it was processed. 

[Claim 4] Thickness to the ceramic green sheet which has electric conduction material 50 
micrometers or more It is the manufacture approach of the wiring substrate which carries out two 
or more sheet laminating of the ceramic green sheet which has a predetermined circuit pattern, 
and carries out baking unification in a reducing atmosphere or neutral atmosphere. Said electric 
conduction material The manufacture approach of the wiring substrate characterized by having 
inserted this hardening object in said space section, and forming it in it after filling up the die of 
said space section configuration with the conductive paste which uses reaction hardenability 
resin as a main binder and making the space section which pierced and formed the ceramic green 
sheet it carry out reaction hardening. 
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